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Introduction
Mice
Pretraining Improves Egocentric Navigation Performance in Otoconia-Deficient Mice
Ryan E. Harvey 
Department of Psychology • Indiana University – Purdue University Fort Wayne • Fort Wayne, Indiana 46805
Introduction No Pretraining:
Tilted Mice Were Initially Impaired at Non-Visual Navigation
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Conclusion
Previous training on visual navigation tasks can 
improve subsequent navigation in a non-visual 
environment. Importantly, the benefit of prior 
experience did not depend on signals from the 
otolith organs. Navigation performance in 
microgravity environments may therefore benefit 
from previous training on navigation tasks. 
•Accurate navigation on Earth typically depends on 
strategies that involve the detection of gravity. This poses a 
problem for humans in microgravity environments, such as 
low earth orbit and long-term space travel. It is therefore 
important to investigate whether navigation performance 
could be improved in situations which gravity cannot be 
perceived. 
• Otolith dysfunction disrupts spatial recognition1 and 
navigation in light,2 and alters movement characteristics in 
darkness.3 These deficits may result from impaired gravity 
perception. 
Here, we show that: 
• Otolith dysfunction impairs navigation performance in 
darkness. 
• Previous training on a visual navigation task improves 
non-visual navigation performance in darkness.
Summary
•Naïve otoconia-deficient mice were delayed at 
learning to use self-movement cues for navigation 
in darkness. 
•Previous experience on a visual navigation task 
improved subsequent non-visual navigation 
performance for both control and otoconia-
deficient mice. 
Naïve tilted mice showed 
increased errors relative 
to naïve control mice 
(p<.01). However, tilted
mice improved by the 
fourth trial. 
Naïve tilted mice showed 
increased latency relative to 
naïve control mice (p< .01). 
However, tilted mice 
improved by the fourth trial. 
Pretraining on Visual Navigation Tasks Improved Non-Visual 
Navigation for Control and Tilted Mice 
Radial Arm Maze
Open Maze
No significant differences 
between groups or 
between pretraining maze 
type, and no significant 
Group * Maze interaction 
(all p’s >.05). 
Naïve mice showed 
increased latency relative to 
pretrained mice (p< .01), but 
the type of pretraining did not 
influence latency on the 
Lashley III maze (all p’s >.05)
Results
Methods
Subjects 
• Male homozygous tilted mice (N=19) and heterozygous littermate controls 
(N=25) 
Apparatus 
• Lashley III maze in darkness
• 6-arm radial maze and a modified (open-field) version of 
the radial maze in light 
Radial Arm Maze                   Open Maze Lashley III Maze
Procedure 
Radial Arm and Open Mazes (light): 
4 trials/day, for 10 days; 2 goal locations; 5-min time limit to                                                                                          
find both goal locations 
Lashley III Maze (darkness): 
5 trials; 25-min limit to find the goal location
